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* NOTICES * 



Japan Patent Office is not responsible for any 

damages caused by the use of this translation. . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



fClaim(s)] . . •. ... 

[Claim 1] A metal mask for multiple picking characterized by having two or more unit metal masks with 
which it is the metal mask for multiple picking which has two or more metal mask fields where each has 
two or more penetration openings, and each has a metal mask field, and the base material section which 
has two or more openings demarcated at a opening edge which supports each of said unit metal mask at 
edges other than said metal mask field, 

[Claim 2] A metal mask for multiple picking according to claim 1 characterized by giving an alignment 
mark corresponding to said two or more unit metal masks on said base material section. 
[Claim 3] Two or more penetration openings of two or more of said unit metal masks are metal masks 
for multiple picking according to claim 1 or 2 characterized by what was formed of etching. 
[Claim 4] Two or more penetration openings of two or more of said unit metal masks are metal masks 
for multiple picking according to claim 1 or 2 characterized by what was formed of electrocasting. 
[Claim 5] A manufacture method of a metal mask for multiple picking of having two or more metal 
mask fields which are characterized by providing the following and where each has two or more 
penetration openings A process which forms an unit metal mask which has a metal mask field A process 
which forms the base material section which has two or more openings which support said unit metal 
mask at the edge, and a process which attaches said unit metal mask so that it may be supported m two 
or more verge-of-opening sections of said base material section 

[Claim 6] A process which forms said base material section is the manufacture method according to 
claim 5 characterized by setting said unit metal mask by said alignment mark, and attaching said unit 
metal mask in a predetermined location of said base material section in a process which attaches said 
unit metal mask including a process which gives an alignment mark corresponding to said two or more 
unit metal masks on said base material section. 

[Claim 7] A process which is the manufacture method of an organic electroluminescence display panel 
equipped with two or more light-emitting parts on a substrate characterized by providmg the following, 
and forms two or more 1st display electrodes on a transparence substrate, Each an electrode of said 1st 
display a part A process which deposits organic electroluminescence data medium upwards and forms a 
thin film of two or more organic electroluminescence data medium of at least one layer in it, A process 
which forms a process which forms two or more 2nd display electrodes, and forms the 1 st display 
electrode on a thin film of said organic electroluminescence data medium including a process which 
demarcates a light-emitting part in each intersection with said 1st display electrode, a process which 
forms a thin film, and the 2nd display electrode At least one kind of a thin film of said 1 st display 
electrode and said organic electroluminescence data medium and said 2nd display electrode is ** which 
arranges a metal mask for multiple picking between sources of vacuum evaporationo near [ said ] the 
transparence substrate, and is formed of vacuum evaporationo. Said metal mask for multiple picking is 
the base material section which has two or more openings which support two or more unit metal masks 
which have a metal mask field where each has two or more penetration openings, and said unit metal 
mask at the edge. 
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[Claim 8] For said organic luminous layer, a thin film of said organic electroluminescence data medium 
is the manufacture method according to claim 7 characterized by what was formed of vacuum 
evaporation© using said same metal mask for multiple picking including two or more organic luminous 
layers which are juxtaposed separately on said 1st display electrode, and emit light in light of a 
predetermined color by voltage impression, respectively, respectively. 

[Claim 9] A manufacture method according to claim 7 that said some of 1st display electrodes are made 
to expose at least, and the whole is characterized by including a process which forms a septum of two or 
more electric insulation by which a projection and each are located in said 2nd display inter-electrode 
from on said substrate. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Thetechnical field to which invention belongs] This invention relates to the metal mask which uses 
especially for the vacuum evaporationo process of this manufacture method the luminous layer 
(henceforth an organic luminous layer) which consists of a thin film of the organic compound material 
which presents the electroluminescence (henceforth EL) which emits light by impregnation of current 
about the manufacture method of the organic electroluminescence display panel formed on the substrate 
as a predetermined pattern is also about two or more organic EL devices with which each was equipped, 
and its manufacture method. 

[Description of the Prior Art] On a transparence substrate, the laminating of a transparent eiectrode, 
organic electroluminescence data medium, and the metal electrode is carried out one by one, and an 
organic EL device is constituted. For example, organic electroluminescence data medium is data 
medium of data medium of the three-tiered structure of the monolayer of an organic luminous layer or 
an organic electron hole transporting bed, an organic luminous layer, and an organic electronic 
transporting bed or, an organic electron hole transporting bed, and organic luminous layer two-layer 
structure, data medium of the layered product which inserted the electron or the impregnation layer of an 
electron hole among these suitable layers further, etc. 

[0003] The laminating of the line electrode containing a transparent electrode layer, organic 
electroluminescence data medium, and the train electrode containing the metal-electrode layer which 
intersects a line electrode is carried out one by one, and the thing of an organic electroluminescence 
display panel, for example, a matrix display type, is constituted. The line electrode is arranged so that a 
predetermined gap may be set and it may become parallel mutually, and its same is said of a tram 
electrode while each is formed in band-like. Thus, the matrix display type display panel has the image 
display array which consists of a luminescence pixel of two or more organic EL devices formed in the 
crossing of the electrode of two or more row and columns. 

[0004] In the manufacturing process of this organic electroluminescence display panel, organic 
electroluminescence data medium is formed after forming a transparent electrode layer on a 
transparence substrate. Although organic electroluminescence data medium is the thin film of one or 
more layers corresponding to a luminescence pixel, it is usually formed by the vacuum deposition usmg 
a metal mask. Usually, since the problem on which an organic EL device property deteriorates arises by 
the damage to organic electroluminescence data medium by trespass for the element of the solvent in a 
photoresist the elevated-temperature ambient atmosphere in resist BEKU, encroachment for the element 
of a resist developer or an etching reagent, and the plasma at the time of dry etching when usmg for an 
organic EL device the photolithography method used for patterning of a thin film, the vacuum 
deposition which used the metal mask is used. 
[0005] 

[Problem(s) to be Solved by the Invention] When manufacturing a small display panel, in the 
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manufacture orocess using vacuum deposition, the transparence substrate for small display panels is 
SSE^SS^rides from a large-sized transparence substrate, and manufacture effectiveness is 
Ssed m SK Enlarged transparence substrate is used, as shown in dnawosgj. in the vacuum 
process of data medium, the metal mask 102 for multiple pickmg which has two or more 

ro^^e^tn^ aSe that the manufacture yield of the metal mask for multiple picking 
would failing two or more metal mask fields by enlargement of the metal mask for multiple pickmg 
if there are at least one defects, such as a poor precision, weld flash of.a opening, and crushing^ 
Moreover when it was a pattern with a thin slit with large opening, mask reinforcement ran short and 
to ^ wl aToblem which cannot form a detailed pattern according to the problem by which each metal 

JS^fSnvention is made that such a problem should be solved, and the object of this invention is 
rofferTenSmask which uses manufacture effectiveness for the manufacture method of the .organic 
IcSolunnn^scence display panel which can improve, and there, and it. manufacture method while 
being able to perform exact formation of organic electroluminescence data medium etc. 

Hs for Solving the Problem] A metal mask of this invention is characterized by having two or more 
uStal masks with which it is the metal mask for multiple picking which has two or more metal 
m^skfieWs where each has two or more penetration openings, and each has a metal mask field, and the 
Se material section which has two or more openings demarcated at a opening edge which supports 
f»ach of said unit metal mask at edges other than said metal mask field. 

roSo9] In Si mask of this invention, it is characterized by giving an alignment t mark correspondmg 
o said two or more unit metal masks on said base material section. In a metal mask of this invention it 
s chara^enzed by what two or more penetration openings of two or more of said unit metal masks were 
Irt^tr ^ttcLg. In a metal mask of this invention, it is characterized by what two or more 
StTat on operungs of two or more of said unit metal masks were formed for of electrocastin^ 
WW A process which forms an unit metal mask which a metal mask manufacture method of this 
Svention^s the manufacture method of a metal mask for multiple picking of having ^two or more metal 
mlsk fields where each has two or more penetration openings, and has a metal mask field, It is 
ram^elby including a process which forms the base material section which has two or more 
opemngl ^wWchsupport said unit metal mask at the edge, and a process which attaches said umt metal 
maTsfthTit may be supported in two or more verge-of-opening sections of said base material section. 

rooill In a metal mask manufacture method of this invention, a process which forms said base material 
ection* Chirac erized by setting said unit metal mask by said alignment mark, and attac^g said^unit 
mefcd mask in a predetermined location of said base material section in a process which attaches said 
unlfmrafmiMncluding a process which gives an alignment mark corresponding to said two or more 
unit metal masks on said base material section. 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 

meT^)^^! shows the metal mask 40 for multiple picking of an example of the gestalt of 
operation. Tlns^taUrTask for multiple picking has two or more metal mask fields 41 for vacuum 
evaporations and each of the metal mask field 41 has two or more penetration openings 31 which tiie 
vacuum evaporation matter from the source of vacuum evaporation passes and i s /°™^ 
metal mask 42 The metal mask for multiple picking consists of an umt metal mask 42 which consists of 
rwTor more nickel, painless steel, etc., and the base material section 43 of the flat board which consists 
o^staLTess sleel which supports these. Two or more openings 44 from which edges other than metal 
mask field 41 of two or more unit metal masks 42 were demarcated by opening edge 44a which 
contact , respectively and can fix are formed in the base material section 43. Fixing and cementation of 
the unit metal mask 42 to opening 44 edge of the base material section 43 are performed by the 
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attachment on spot welding and a tape etc. When it fixes on a tape, attachment and detachment become 
free Therefore the vacuum evaporationo matter from the source of vacuum evaporationo passes 
opening 44 and the penetration opening 3 1 . On the base material section 43, alignment mark M 
corresponding to two or more unit metal masks 42 is given by laser marking etc 

monTAUg^ent mark M may be prepared in both base material section 43 and unit metal mask 42, as 
shown noSy Tn the base material section 43 top but in drawingJLi . Moreover, as shown m drawing 
12 In^ignment mark may form the mark breakthrough MH in the location where the urn .mete mask 
42 corresponds the mark pin MP which projected on the base material section 43 every unit metal mask 
42 which can prepare also as a pin and a breakthrough, for example, corresponds, and opening 44. 
moTS Furfoermore, an alignment mark can be prepared also as a step of the crevice established in 
opening eTeXl shoJnln drawing!! . Grinding of the opening 44 edge of the base material 
Sn 43 is evenly carried out with etching, NC engine lathe, etc. in.the magnitude which was m 
aSeement with the size of the unit metal mask 42. For example, form the mark step MR or The 
teri^ton base material section 43 may be formed by the plate of two sheets of the anapleurum material 
SC&S^Stude opening which was in agreement with the size of the unit metal mask 42, and 
me katapte^un material which has the corresponding opening 44, and the mark step MR may be 



r00151 Two or more penetration openings 31 of this unit metal mask 42 are formed of etching. _ 
Mo reive? with other gestalten, it is formed of electrocuting. Therefore, the metal mask for multiple 
picwt manufactured by attaching an unit metal mask in the base matenal section at accuracy so that 
an uSt metal mask may be formed, the base material section which has two or more openings which 
sup^rt™ unit metal mask at the edge may be formed and it may be supported in two or more verge-of- 

ooenine sections of the base material section. ' tUa 

mO 161 Moreover, by giving the alignment mark corresponding to two or more unit me al masks on the 
Zl maSaTsection, whelforming the base material section, when an -it metal mask : attaches, an unit 
metal mask can be set by the alignment mark, and an unit metal mask can be attached in the 
^S^tocB^a of the b£e material section at accuracy. Since it considered as the configuration 
wbfcfSes the metal mask for multiple picking into the base material section and an urn .metal mask, 
and joins each according to this invention It can be highly quality and can create now. a facet - Jflie^umt 
metalmask of a product - precision - Since the base material section can be formed more tmcldy than 
runirmetal mask while aggravation of the whole by some metal mask field defects in the metal mask 
for multipVe picking of the conventional large area can be avoided and the manufacture yield of the 
metTmask for multiple picking improves, the reinforcement of the very thing is also improved 
mOH |T-e manufocfore method of the organic electroluminescence display panel using the metal mask 
for multiple picking of the above-mentioned operation gestalt is explained. t ActttU( , 

(The 1st display electrode line formation) First, since a light-emitting part is demarcated at the^ 
ntersection of the 1st and 2nd display electrode, the process which forms on a transparence substrate, 
S o more 1st display electrodes, i.e., anode plate, which each elongates horizontally, is explained. 
m018] The transparence substrates 2, such as glass, are prepared, and as shown in diawinU two or 
more connected island-like transparent electrode 3a which consists of a matenal of high work fonctions, 
Teh as a^ indium stannic acid ghost (henceforth ITO), is formed in the principal plane m me shape of a 
mattix sTthat it may become an image display array area. Next, as shown in drawing 4 bus-line 3b of 
foe meta° which connects these island-like transparent electrode 3a electtically horizontal y is formed by 
vacuum evaporationo etc. Let width efface of a bus line be smallness rather than foe widfo ^ face of an 
island-like transparent electrode. The 1st display electrode line 3 which consists of this ^and-hke 
transparent elecfrode and bus line forms membranes to parallel mutually by two or more_Pad 3P for _ 
connection can also be formed in the bus-line edge outside an image display array area. Furthermore, the 
pad for connection of the cathode formed behind can also be formed. In addition foe 1st display 
electrode line top can also be covered with an insulator layer except for an island-like transparent 
electrode and the bus line on it. 

(Septum formation) Next, as shown in drawing 5 , foe septum 7 of two or more electric insulation is 
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formed so that it may elongate perpendicularly to the 1st display electrodes 3a and 3b and each may be 
located between island-like transparent electrodes. Here, a septum material is formed using technique, 
such as the usual photolithography method, using a photoresist. As for a septum 7, the cross section 
which consists of an over hang which projects in the direction parallel to a substrate has the 
configuration of the abbreviation mold for T characters or, and a back taper (reverse isosceles trapezoid) 
in the main part of a septum, and its upper part. Thus, the septum by which some 1 st display electrodes, 
especially a transparent electrode are made to expose at least, and the whole projects from a substrate is 

[OOl^fkdge 7a of a septum 7 is formed so that it may extend outside an image display array area for the 
2nd display inter-electrode short circuit prevention formed later, and if the height from the substrate of a 
septum 7 is height which the cathode 9 of the 2nd display electrode formed behind and the 1 st display 
electrode do not short-circuit electrically, it is good without limit. 
(Luminous layer formation) next, each some electrodes of said 1st display -- organic 
electroluminescence data medium is deposited upwards and the process which forms the thin film of two 
or more organic electroluminescence data medium of at least one layer is explained. The electron hole 
transporting bed of organic electroluminescence data medium is formed uniformly beforehand. Next, an 
organic luminous layer is formed and an electronic transporting bed can also be formed at this process. 
Furthermore, an electron or the impregnation layer of an electron hole can also be formed among these 
suitable stratum functionale. r*u 
[0020] As shown in drawing 6 , in membrane formation of an organic luminous layer, alignment ot the 
penetration opening 31 of the metal mask 30 is carried out to the ITO electrode 3 exposed between septa 
7 a metal mask is laid on a septum, and 1st organic electroluminescence (for example, red 
luminescence) data-medium 8a is formed in predetermined thickness using the vacuum evaporationo 
method. Next, after shifting a metal mask and carrying out alignment, similarly, a metal mask is laid on 
a septum and sequential membrane formation of the 2nd (for example, green luminescence) and 3rd 
organic electroluminescence data medium (for example, blue luminescence) is carried out at 
predetermined thickness. Thus* the luminous layer formation process of carrying out sequential 
migration of the metal mask so that one opening may be arranged on the adjoining 1st display electrode 
from on [ of one ] the 1st display electrode is repeated successively. Thus, the thin film of organic 
electroluminescence data medium is formed of vacuum evaporationo using said same electrocasting 
metal mask. Two or more organic luminous layers which organic electroluminescence data medium is 
separately juxtaposed on the 1st display electrode, respectively, and emit light in the light of red and 
which green and blue predetermined color by voltage impression, respectively are formed. 
[002 1 ] if a metal mask is removed after forming organic electroluminescence data medium of three 
kinds of RGB in a predetermined part, as shown in drawing 7 , organic electroluminescence data 
medium 8 will appear on each of the transparent electrode portion of the exposed 1st display electrode 

(The 2nd display electrode formation) On the thin film of organic electroluminescence data medium, as 
shown in drawing 8 , the cathode of two or more 2nd display electrodes 9 elongated perpendicularly is 
formed, and a light-emitting part is demarcated in each intersection with said 1st display electrode line. 
[0022] The summit and over hang of a septum 7 serve as a roof and eaves to a metallic-fumes flow, and 
since the metal membrane deposited on the summit of a septum 7 and the over hang is separated from 
the 2nd display electrode 9, they can prevent the short circuit between the 2nd display electrode lines 9 
with the thin film of organic electroluminescence data medium 8. Moreover, as the 2nd display electrode 
line 9 of two or more cathode by over-hang 7a of a septum is divided by the vertical incidence of 
metallic fumes, it is electrically insulated and it is shown in drawing 9 instead of**** Since the degree 
to which a metallic-fumes style turns around over-hang 7a of a septum is smaller than the degree around 
which an organic electroluminescence data-medium material particle style turns, organic 
electroluminescence data medium 8 does not produce a short circuit with a flash, cathode 9, and the ITO 
anode plate 3 from the 2nd display electrode line 9. 

[0023] Thus, after forming the 2nd display electrode, it moisture-proof-processes, and closes and a full 
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color organic electroluminescence display panel is obtained. Although the metal mask for vacuum 
evaporation© is used with this operation gestalt in the process which forms the thin film of organic 
electroluminescence data medium, a electrocasting metal mask is arranged between the sources of 
vacuum evaporationo, and you may make it form it by vacuum evaporation near the transparence 
substrate in the process which forms the 1st or 2nd display electrode about at least one kind of 
membrane formation of the 1st or 2nd display electrodes, such as a metal or a transparent electrode. 
[0024] As shown in drawing 10 , the organic electroluminescence display panel has image display array 
area la which consists of plurality of the luminescence pixel 1 which it is arranged in the shape of a 
matrix on a substrate 2, and each becomes from the light-emitting part of Red R, green G, and Blue B. A 
light-emitting part is formed on crossing partial transparent electrode 3 a of the 1st display electrode lme 
3 and the vertical 2nd display electrode line 9. Although the above operation gestalt showed the metal 
mask used for vacuum evaporationo, this metal mask can be used in order to form the metal membrane 
in the membrane formation methods, such as a spatter and CVD, a dielectric film, a transparence electric 
conduction film, etc. on a plate. 

[Effect of the Invention] In the metal mask for multiple picking which has like the above two or more 
metal mask fields where each has two or more penetration openings which the vacuum evaporationo 
matter from the source of vacuum evaporationo passes according to this invention Since each was 
equipped with two or more unit metal masks which have a metal mask field, and the base material 
section which has two or more openings demarcated at the opening edge which supports each of an unit 
metal mask at edges other than said metal mask field In the manufacture method of an organic 
electroluminescence display panel, while being able to perform exact formation of organic 
electroluminescence data medium etc., manufacture effectiveness can be improved. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. " 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS , 

rBrief Description of the Drawings] - 
rDrawinell The outline partial perspective diagram of the metal mask for multiple picking. 
[Drawing 21 The outline partial perspective diagram of the metal mask for multiple picking, of the 

example bv this invention. . .... 

[Drawing 31 The outline partial perspective diagram of the substrate m the organic electroluminescence 
display-panel manufacturing process of the example by this invention. 

[Drawing 41 The outline partial perspective diagram of the substrate in the organic electroluminescence 
disolay-panel manufacturing process of the example by this invention. 

[Drawing 51 The outline partial perspective diagram of the substrate m the.organic electroluminescence 
display-panel manufacturing process of the example by this invention. _ 
rDra wing 61 An outline fragmentary sectional view vertical to the septum expanding direction of the 
substrate in the organic electroluminescence display-panel manufacturing process of the example by this 

{prating 71 The outline partial perspective diagram of the substrate in the organic electroluminescence 

display-panel manufacturing process of the example by this invention ■ 

[Drawing 81 The outline fragmentary sectional view of the substrate irt the organic electroluminescence 

display-panel manufacturing process of the example by this invention. . 

rDrawinVoi An outline fragmentary sectional view vertical to the septum expanding direction of the 

substrate in the organic electroluminescence display-panel manufacturing process of the example by this 

[Drawing 101 The outline partial amplification plan from the transparence substrate side of the organic 
electroluminescence display panel by this invention. 

[Drawing 111 The outline partial perspective diagram of the metal mask for multiple picking of other 
examples by this invention. . . f ' 

[Drawing 121 The outline partial perspective diagram of the metal mask for multiple picking of other 

examples by this invention. . ; 

[Drawing 131 The outline partial perspective diagram of the metal mask for multiple picking of other 

examples by this invention. 
[Description of Notations] 

1 Luminescence Pixel 

2 Transparence Substrate 

3 1st Display Electrode Line 

3a Island-like transparent electrode 

3b Bus line 
3P Terminal pad 
7 Septum 
7a Over hang 
7b Septum edge 
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8 Organic Electroluminescence Data Medium 

9 2nd Display Electrode Line 
3 1 Penetration Opening 

40 Metal Mask for Multiple Picking 

41 Metal Mask Field * 

42 Unit Metal Mask 

43 Base Material Section 

44 Opening 

44a Opening edge 



[Translation done.] 
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DRAWINGS 



[Drawing 11 




[Drawing 31 

3a 




[Drawing 41 
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7a 



[Drawing 61 
8a 




7a 



[Drawing 91 
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3b 3'a 7 2 8 7 

?E7C 



[Drawing 111 




[Drawing 81 




[Drawing 101 



la 
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[Drawing 131 




[Translation done.] 
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